The apparent unification of gauge couplings around 10 16 GeV is one of the strong arguments in favor of Supersymmetric extensions of the Standard Model (SM). In this contribution a new analysis, using the latest experimental data, is performed. The strong coupling αs emerges as the key factor for evaluating the results of the fits, as the experimental and theoretical uncertainties in its measurements are substantially higher than for the electromagnetic and weak couplings. The present analysis pays special attention to numerical and statistical details. The results, combined with the current limits on the supersymmetric particle masses, favor a value for the SUSY scale < ∼ 150 GeV and for αs = 0.118 − 0.119.
Introduction
By 1991 the weak coupling was measured with much higher precision than the strong one at LEP. In a renowned paper 1 the famous plot was produced, showing that in contrast to the SM the Minimal Supersymmetric Standard Model (MSSM) leads to a single unification scale of a Grand Unified Theory (GUT), if we let the couplings run according to the MSSM theory:
3.0±1.0 GeV ; M GUT = 10 16.0±0.3 GeV ; 1/α GUT = 25.7 ± 1.7
where M SUSY is a single generic SUSY scale where the spectrum of supersymmetric particles starts to play a role, M GUT is the scale of grand unification where the electromagnetic, weak and strong coupling come together as an unified coupling α GUT . In 1991, at the Z mass scale M Z , the relative errors in α(M Z olations can be non-trivial. We measure the "offsets", i.e. the value of the three couplings, around the Z peak and rely on theory to give us the "slopes" of the running couplings -without errors -up to the GUT scale. This may be an illusion e.g. extra dimensions could modify the running already at TeV scales, so the "unification" point may be imaginary.
Experimental Inputs
From Review of Particle Properties 2004:
is a more complicated story, characterized by much larger statistical errors and theory uncertainties. Different measurements and world averages typically fall in two groups which we will call "high" and "low" values: 
Analysis Technique
We perform a χ 2 minimization with MINUIT for three parameters: M SUSY , M GUT and 1/α GUT . A strong correlation (> 0.999) between M GUT and 1/α GUT is observed. The minimization problem can be re-factored with two parameters, taking 1/α GUT as the weighted average of the three couplings at any given scale. The results for the parameter values are numerically the same, except for the error on the GUT coupling. Even so the correlation M SUSY − M GUT is > 0.96.
An important point is how to compute the running couplings. We perform the analysis two times:
• 1-loop Renormalization Group (RG) running -can solve analytically; the coefficients for the 3 couplings are independent, given by the SM or MSSM:
• 2-loop-RG running: additional terms so the 3 couplings depend on each othersolved numerically; the errors depend on the scale (for typical GUT scales they grow by 4, 12 and 6 % respectively for the three couplings). Here a threshold correction to α s (M GUT ) is applied in order to meet the GUT boundary condition. 2
Results and Discussion
The results of the fits are summarized in Table 1 
